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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard ( First Revision ) was adopted by the Bureau of Indian Standards on 
5 January 1990, after the draft finalized by the Transformers Sectional Committee had been 
approved by the Electrotechnical Division Council. 

This standard was first published in 1970. This revision has been undertaken with a view to 
bring it in line with the 1EC Pub 289 ( 1988 ) 'Reactors'. 

In this revision the requirements for reactors have been covered in eight parts as follows: 

Part 1 General 

Part 2 Shunt reactors 

Part 3 Current limiting and neutral earthing reactors 

Part 4 Damping reactors 

Part 5 Tuning reactors 

Part 6 Earthing transformers ( Neutral couplers ) 

Part 7 Arc suppression reactors 

Part 8 Smoothing reactors 

This standard ( Part 7 ) has been based on IEC Pub 289 ( 1988 ) Reactors, Section 7 Arc suppres- 
sion reactors' issued by the International Electrotechnical Commission. 

This part shall be read in conjunction with Part 1 of this standard. A list of referred standards 
is also given in Part 1 of this standard. 
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Indian Standard 
REACTORS — SPECIFICATION 

PART 7 ARC SUPPRESSION REACTORS 

( First Revision ) 



1 SCOPE 

1.1 Arc suppression reactors covered by this 
standard (Part 7 ) are single-phase reactors used 
to compensate for the capacitive current occur- 
ring in the case of line-to-earth faults in a system 
with an insulated neutral. They are connected 
between the neutral of a power transformer or 
an earthing transformer and earth in the case of 
a poly-phase system. Arc-suppression reactors 
may be specified with the inductance variable, 
either in steps or continuously over a specified 
range to permit tuning with the network capaci- 
tance. Arc-suppression reactors may be provid- 
ed with a secondary winding for connection of 
a resistor and/or an auxiliary winding for mea- 
suring purposes. 

2 TERMINOLOGY 

2.0 For the purpose of this standard the follow- 
ing definitions shall apply. 

2.1 Rated Voltage 

The rated voltage is the voltage at rated fre- 
quency assigned to be applied between the 
terminals of the main winding. This assigned 
voltage to be applied between the terminals of 
the main winding. This value is equal to the 
highest voltage which can occur between the 
neutral of the transformer or earthing couplers 
and earth during an earth fault. 

NOTE — Generally the rated voltage is approxi- 
mately equivalent to the line-to-neutral voltage. 

2.2 Rated Current 

The current flowing through the main winding 
when rated voltage is applied at rated frequency, 
which the reactor is designed to carry for a 
specified duration. If the inductance is vari- 
able over a certain range either in steps of 
continuously the rated current refers to minimum 
inductance. 

2.3 Adjustment Range 

The ratio between the rated current and the 
lowest current obtainable by adjustment. 

2.4 Auxiliary Winding 

A winding for measuring and control purpose, 
designed for a low voltage and a low current, 
for instance 100 V, 10A. 

2.5 Secondary Winding 

A winding designed for a partial power com- 
pared with the rated power of the arc-suppres- 



sion reactor and intended for connection of a 
resistor for short-time service in order to in- 
crease the resistive component of the earth fault 
current. The loading duration of the secondary 
winding shall be specified. 

3 RATING 

3.1 The rated current shall be specified as not 
less than the highest value of current under 
recognized system earth fault conditions. 

NOTE — If several successive faults may occur 
within a short period of time, the duration, the 
interval of time between applications and tffjs 
number of applications shall be specified by the 
purchaser. The specified rated short-time current 
duration shall be selected accordingly. 

4 ADJUSTMENT RANGE 

4.1 The current corresponding to rated voltage 
at rated frequency may be altered in one of the 
following ways: 

a) by adding additional sections of winding 
infinite steps with a off-load or on-load 
tap changer. 

b) by altering the air gap of the magnetic 
circuit with an adjustment mechanism. J 

NOTE — In the case of adding additional sections 
of winding an adjustment range of not more than 
25 is recommended. 

5 WINDING TEMPERATURE RISE 

5.1 The temperature rise of the windings of arc- 
suppression reactors at rated current shall not 
exceed the following values when tested accord- 
ing with 8.6. 

NOTE — The values of temperature take into 
account the fact that system earth faults occur 
frequently and have limited duration. 

The temperature rise limits are: 

— 80 K for continuous rated current. 

— 100 K for maximum 2 hours specified 
duration of rated current. 

— 120 K for maximum 30 minutes specified 
duration of rated current. 

If short-time loading of a secondary winding 
for up to 10 minutes is specified its temperature 
shall not exceed the values prescribed for trans- 
former widings under short-circuit conditions in 
IS 2026 (Part 1 ) : 1977. 

NOTE — The temperature limits specified above 
corresponds to temperature-rise limits. These 
limits should be reduced by the same amount as for 
transformers in IS 2026 ( Part 2 ) : 1977. 
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6 INSULATION LEVEL 

6.1 The insulation level shall correspond to the 
insulation level at the neutral of the system or 
to a lower insulation level specified on grounds 
of special measures used (for example, surge 
arresters ). For the earth terminal of the main 
winding, the selection of a reduced insulation 
level should be appropriate ( non-uniform 
insulation ). 

For values of insulation levels see IS 2026 
(Part 3 ) : 198L Information on arc-suppression 
reactor insulation requirements and dielectric 
tests shall be supplied by the prospective 
purchaser. 

7 RATING PLATES 

7.1 Each arc-suppression reactor shall be pro- 
vided with a rating plate of weather-proof 
material, fitted in a visible position, showing 
the appropriate items as follows. The entries 
on the plate shall be indelibly marked ( for 
example, by etching, engraving or stamping ). 

7.2 Information to be Given in All Cases 

a) Type of reactor; 

b) Number of this standard; 

c) Indication of the source of manufacture; 

d) Manufacturer's serial number; 

e) Year of manufacture; 

f) Rated power; 

g) Rated frequency; 

h) Rated voltages ( No-load voltages of auxi- 
liary and secondary windings, if any ); 

j) Rated currents ( of all existing windings ); 

k) A Table giving the tapping current for 
each tapping or a scale giving the currents 
over the length of the core air gap; 

m) Type of cooling; 

n) Daily loading duration; 

p) Mass of core and winding; 

q) Total mass; and 
r) Mass of insulating oil. 

7.3 Additional Information to be Given in 
Certain Cases 

Insulation level of the main winding and its 
earth end if non-uniform insulation. For further 
information ( see IS 2026 ( Part 1 ) : 1977 ). 

8 TESTS 

8.0 General 

For general requirements for type, routine and 
special tests, see 16 of IS 2026 (Part 1 ) : 1977. 

8.1 Type Tests 

The following shall constitute the type tests: 

a) Measurement of winding resistance [ see 
16.2 of JS 2026 (Part 1 ) ; 1977 ]; 



b) Measurement of insulation resistance [ see 
16.6 of IS 2026 ( Part 1 ) : 1977 ]; 

c) Measurement of current at all adjustments 

( see 8.4 ); 

d) Measurement of voltage ratio between 
main winding and auxiliary and secondary 
windings, where appropriate [ see 16.3 of 
IS 2026 (Part 1 ) : 1977]; 

e) Dielectric tests ( see 8.7 ); 

f ) Operation test of tapping or core air g^p 
mechanism, where appropriate [ see 16.9 
of IS 2026 ( Part 1 ) : 1977]; and 

g) Temperature-rise test ( see 8.6 ). 
8.2 Routine Tests 

The following shaU constitute the routine tests: 

a) Measurement of winding resistance [ see 
16.2 of IS 2026 ( Part 1 ) : 1977 ]; 

b) Measurement of insulation resistance [see 
16.6 of IS 2026 ( Part 1): 1977]; 

c) Measurement of current at all adjustments 
( see 8,4 ); 

d) Measurement of voltage ratio between 
main winding and auxiliary and secondary 
windings, where appropriate [ see 16.3 of 
IS 2026 (Part 1): 1977]; 

e) Dielectric tests ( see 8.7 ); and 

f) Operation tests of tapping or core air gap 
mechanism, where appropriate [ see 16.1 
of IS 2026 (Parti): 1977]. 

8.3 Special Tests 

The following shall constitute special tests: 

a) Measurement of winding resistance [ see 
16.2 of IS 2026 ( Part 1 ) : 1977 ]; 

b) Measurement of current at all adjustments 
( see 8,4 ); 

c) Measurement of voltage ratio between 
main winding and auxiliary and secondary 
windings, where appropriate [ see 16.-2 of 
IS 2026 (Parti ): 1977]; 

d) Dielectric tests ( see 8.7 ); 

e) Operation test of tapping or core air gap 
mechanism, where appropriate [ see 16.1 
of IS 2026 (Part 1): 1977]; 

f) Temperature rise test ( see 8.6 ); 

g) Loss measurement; and 

h) Measurement of linearity up to -l'l times 
rated voltage. 

8.4 Measurement of Current 

The measurement shall be made over the whole 
range of adjustment, preferably at rated fre- 
quency. If this is impracticable the test voltage 
should be chosen as high as possible and test at 
different voltages should be made for the pur- 
pose of extrapolation. 
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g s 5 Measurement ©f No-Load Voltage 

The measurement of the no-load voltages of the 
auxiliary and secondary winding shall be made 
over the whole range of adjustment, at rated 
voltage on the main winding, 

8.6 Temperature Rise Test 

The measurement shall be made with open 
terminals of auxiliary and secondary winding in 
accordance with 4 of IS 2026 ( Part 3 ) : 198L 

The initial value of the top oil temperature shall 
be equal to the cooling air temperature. The 
winding temperature shall in principle be ascer- 
tained using the resistance method immediately 
after the end of the rated loading duration. 

8.7 Dielectric Tests 

The rated withstand voltages are verified by the 
following dielectric tests: 

a) Uniform Insulation: 

i) Separate source power-frequency voltage 
withstand test ( see 10 of IS 2026 
( Part 3 ) : 1981 ); 

ii) Induced overvoltage withstand test [ see 
11.2 of IS 2026 ( Part 3 ) : 1981 ]; 

iii) Lightning impulse test [ see 12.3.2 of 
IS 2026 ( Part 3 ) : 1981]. 

b) Non-uniform Insulation: 

i) Induced overvoltage withstand test [see 
HofIS2026(Part3): 1981]; 

ii) Separate-source power-frequency volt- 
age test for the earth terminal of the 



main winding [see 10 of IS 2026 
(Part 3) : 1981 ]; and 

iiO Lightning impulse test [ see 12*3*2 of 
IS 2026 ( Part 3 ) : 1981 ]. 

Adjustable arc-suppression reactors shall be set 
for minimum current during these tests. 

If the induced overvoltage withstand test is 
impracticable the test shall be replaced by a light- 
ning impulse test subject to agreement between 
the purchaser and the manufacturer. In this 
case, however, a longer duration of the impulse 
voltage front time is allowed — up to 13 /-is. In 
the case of windings with additional sections the 
lightning impulse test shall be made on both 
maximum and minimum positions. 

9 TOLERANCES 

9.1 Table I gives tolerances to be applied to 
certain rated quantities and to other quantities 
when they are the subject of the manufacturer's 
guarantees referring to this standard. Tole- 
rances for other quantities not mentioned shall 
be specified. 

Table 1 Tolerances 

( Clause 9 A ) 



SI 
No, 


Item 


Tolerances 


i) 


Rated current of main 


± 5 percent of the rated 




winding at rated adjust- 


value 




ment and rated voltage 




ii) 


Current s at other 


± 10 percent of the 




settings* 


declared values 


»i) 


No-load voltage of 


± 10 percent of the dec- 




auxiliary and secondary 


lared values 




windings at rated ad- 






justment 





Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of the Indian 
Standards, Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the pro- 
ducer. Standard marked products are also continuously checked by BIS for conformity to 
that standard as a further safeguard. Details of conditions under which a licence for the use 
of the Standard Mark may be granted to manufacturers or producers may be obtained from 
the Bureau of Indian Standards. 
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